Abstract
. Phase separation has been observed in In terms of whey-mammalian gelatin applications, a study by Brink et al., (2007) 
121
showed that the mixture of whey protein isolate (WPI) gels with varying amounts of gelatin 122 affected the structural and mechanical properties of whey protein isolate/gelatin gels at the 123 macro and micro levels, although the difference between micro and macro strain decreased 124 with increasing gelatin concentration. Moreover, the effect of using whey protein β-125 lactoglobulin with different degrees of denaturation (0%, 20%, 40% and 60%), as a 126 stabilizing agent in the formation of aerated gelatin gels, using high intensity ultrasound as a 
Methods

154
Chicken skin preparation
156
Frozen chicken skin waste, produced from chicken filleting was provided by a local 157 supermarket, Guildford. The skins were thawed in a cold room (4-5 °C) overnight. After 158 thoroughly rinsing in water to remove impurities, the skins were cut into 2-3 cm pieces and 159 freeze-dried. Completely dry skins were ground before being defatted extensively using the 
Gelatin extraction
166
Gelatin was extracted from chicken skin according to the method of Badii & Howell 167 (2006) with a slight modification and as detailed by Sarbon, Badii & Howell (2013) . The gelatin and whey protein isolate (WPI) solutions were prepared separately in 185 distilled water. WPI was dissolved by gentle stirring for 1 h at 22 o C. Gelatin powder 186 prepared as above, was dispersed in distilled water and allowed to swell before it was heated 187 to 45 °C, i.e. above the melting temperature. Individual solutions of WPI and chicken 188 skin gelatin were prepared at double the required concentration and equal weights were so quickly that entanglements are included or so slowly that not enough data are generated.
241
The applied stress was varied to keep the strain at about 1% in order to make the 
Phase contrast microscopy 265 266
Phase contrast microscopy was used to study the structure of the gels as described by 
STATISTICAL ANALYSIS
279
One-way analysis of variance (ANOVA) was performed by using the SPSS package and without the addition of 10 % (w/w) WPI, is presented in Table 2 . The enthalpy change,
341
∆H (the area under the peak, between the curve and the baseline)) provides information on (p<0.05). This is expected as more protein was denatured at the higher concentration.
349
Moreover, the addition of 10 % (w/w) WPI to the different gelatin solutions also (Table   380 3). The increase in the gel strength was due to the formation of intermolecular crosslinks of 381 collagen triple helical structures in the mixtures during cooling and ageing (17 h) and the 382 fact that the rigidity modulus of gelatin increased with time after setting (Stainsby, 1977) .
384
These results may be explained by the differences in pore size and strand 385 characteristics between gelatin and whey proteins as shown by the microstructure results. gel strength value of 241 g on its own and 10 % whey protein in distilled water did not gel.
394
However, the mixture of 10 % gelatin and 10 % whey protein was about 3 x greater at 897 g, Table 4 ).
411
The gelation temperature of gelatin was verified from gelatin samples only ( (Table 4) . The microstructure of 10 % (w/w) gelatin and whey proteins in distilled water by 519 phase contrast microscopy is shown in Figure 8 . Gelatin exhibited a fine uniform and 520 homogeneous network structure with very small particles whereas the whey protein 521 structure was more irregular with l a r g e r a g g r e g a t e s . The finer structure of interaction and enhancement of the gelling properties of both gelatin and whey proteins.
571
The addition of 10 % whey protein lowered the denaturation temperature (T m ) and 
